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TWENTIETH NATIONAL CONFERENCE 
ON WEIGHTS AND MEASURES 


The Twentieth National, Conference 
on the Weights and Measures of the 
United States was held under the aus- 
pices of the Bureau of Standards on 
May 24 to 27, 1927. 

In this country, with one or two 
exceptions, there are no. national laws 
governing weights and measures. The 
regulation of such matters is left to the 
States and municipalities. Such an ar- 
rangement has many important advan- 
tages but also some serious drawbacks. 
For instance, there is an opportunity for 
all sorts of conflicting requirements in 
various jurisdictions with many attend- 
ing hardships. The dangers of this situ- 
ation were fully appreciated by the early 
officials of the National Bureau of 
Standards, and it was one of the first 
problems to which the bureau gave its 
attention. Although without regulatory 
power, the bureau believed that by call- 
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ing each year an informal conference of 
weights and measures officers from all 
over the country to discuss their prob- 
lems with the representatives. of the 
National Government much could: be 
done toward securing uniformity in 
these matters in the various States and 
Cities. 

Accordingly, the first conference was 
called in 1905. Since that time the con- 
ferences. have been held each year, ex- 
cept during the war in 1917 and 1918. 


The subjects discussed have covered 
the entire range of weights and meas- 
ures and have reflected in a most inter- 
esting way the growth of certain indus- 
tries which have brought with them new 
This is 
particularly true in the case of motor 


weights and measures problems. 


cars. Of late years much time has been 
given to problems of gasoline-measuring 
pumps, oil-dispensing methods, wheel- 
load weighers, and taximeters. A few 
of the subjects considered by past con- 
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ferences are the following: Best methods 
for preventing fraud in selling by weight 
and measure; salaries versus fees for 
weights and measures officers; the ad- 
visability of having the Bureau of Stand- 
ards pass upon types of weighing and 
measuring devices; net container laws; 
testing of railroad track, industrial, and 
mine scales; uniform marking of con- 
tainers; undesirable measuring devices; 
testing of gas and water meters; uniform 
weights per bushel; civil service status 
for officials; testing of glass volumetric 
apparatus; the Federal apple barrel law; 
liquid measuring pumps; machine meas- 
urement of fabrics; teaching of weights 
and measures in the schools; sale of 
bread by weight; specifications and tol- 
erances for leather measuring machines; 
weighing of commercial vehicles to pre- 
vent overloading of highways; toler- 
ances for automatic scales; tests of milk 
and cream bottles; fraudulent marking 
of jewelry; specifications for and tests 
of taximeters; sale of ice cream by 
weight instead of volume; problems of 
peddlers and transient venders; weights 
and measures conditions in the various 
States; checking gasoline deliveries; bot- 
tles for dispensing lubricating oils; gaug- 
ing of fuel oil storage tanks; problems 
of livestock weighing; testing clinical 
thermometers; and training the prospec- 
tive housewife in weights and measures 
matters. 

The conference last month was at- 
tended by 101 weights and measures offi- 
cers representing 22 States, Porto Rico, 
and the District of Columbia. In addi- 
tion, 79 representatives of manufac- 
turers, 20 representatives of railroad 
weighing departments, and 25 others in- 
terested in weights and measures matters 
were present, making the total attend- 
ance 225. 

Addresses were delivered by Dr. Bur- 
gess, president of the Conference, and 
David Lawrence, president of the United 
States Daily. Twenty special papers on 
subjects of interest to the conference 
were read and in many cases were fol- 
lowed by a thorough discussion. This 
open threshing out of weights and meas- 
ures problems by State officers, manufac- 


turers, and representatives of the Fed. 
eral Government is one of the most val- 
uable features of these meetings. 

Among the subjects considered were: 
Department store control of fabric meas- 
urement; the use of the plate fulcrum 
principle in the construction of high- 
capacity scales; regulating sales of fruit; 
testing standards of length; weights in 
the sugar and tobacco industries of Porto 
Rico; model weights and measures law; 
regulating new types of devices; dis- 
pensing greases and similar products; 
lubricating oil bottles; transmission drive 
for taximeters; gasoline pumps; marked 
weights of hams; scoring machines for 
and methods for the sale of ice 
cream. 

Some of these matters were carried 
over from the last conference, notably the 
methods of selling ice cream and meth- 
ods of driving taximeters. The present 
conference went on record as favoring 


ice; 


sales of ice cream on a volume rather 
than a weight basis, but with strict 
In the 
case of taximeters it is claimed that the 
shaft drive has many advantages over 
the old front-wheel drive and does not 
result in overcharging. It was felt that 
the Bureau of Standards should conduct 
tests of actual instruments in service to 
determine just what points ought to be 
cevered in a specification for taximeters, 
and the conference voted that such a 
program be carried out. The paper on 
the scoring of ice caused much interest 
and discussion. Apparently this method 
of partially cutting the large blocks into 
cubes suitable for sale at house doors 
has disposed of the short-weight ice 
problem in Cleveland. Action was 
taken favoring an allowance for shrink- 
age from the marked weight of hams, 
thus insuring to the purchaser payment 
only for actual weight received. The 
description of the plate fulcrum princi- 
ple as applied to high-capacity scales 
for weighing locomotives and freight 
cars marks an important step forward 
in scale design. 

At the final session of the conference 
on May 27 the following officers were 
elected for the coming year: 


regulation on the “ overrun.” 
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President: George K. Burgess, Direc- 
tor, Bureau of Standards. 

First Vice President: J. Harry Foley, 
superintendent of weights and measures, 
State of New Jersey. 

Second Vice President: H. S. Flurry, 
chief, division of weights and measures, 
State of Alabama. 

Secretary: F. S. Holbrook, cochief, 
weights and measures division, Bureau 
of Standards. 

Treasurer: George F. Austin, sealer of 
weights and measures, City of Detroit. 

Executive Committee: George K. Bur- 
gess, J. H. Foley, H. S. Flurry, F. S. 
Holbrook, G. F. Austin, Fred Benjamin, 
W. F. Cluett, H. N. Davis, Thomas 
Flaherty, William Foster, W. F. Good- 
win, S. T. Griffith, T. F. Mahoney, E. J. 
Maroney, I. L. Miller, G. B. Nebinger, 
W. A. Payne, P. T. Pilon, B. W. Rag- 
-land, G. M. Roberts, A. W. Schwartz, 
W. F. Steinel, and H. A. Webster. 


NEW ECONOMICS OF BUSINESS 


Keen competition, a constantly de- 
clining price level, and capacity that can 
easily cause production to run ahead of 
consumption are three forces now at- 
tacking profits in various lines of man- 
ufacturing. 


Competition is not only keen between 
individual companies within the same 
industry but also between entire indus- 


product in common are seeking as a 
group to win the consumers’ favor over 
another group having common interest 
in another product. Installment selling 
ha» intensified this “new competition.” 

Declining price levels have increased 
the problems of the manufacturer caught 
between the upper millstone of con- 
sumer resistance to further rise in the 
cost of living, and the nether millstone 
of pressures to maintain current high- 
wage levels, to meet the higher costs for 
materials, equipment and supplies (aris- 
ing out of intense demand and threat- 
ened shortages), and to absorb the higher 
costs of doing business. ‘ Hand-to- 
mouth” buying has thrown the costs of 
carrying heavy onto the 
manufacturer. 

Capacity beyond that required to sat- 
isfy the current rate of consumption en- 


inventories 


courages effort to increase that rate, yet 
circumstances operating to cut the cur- 
rent rate of consumption would obvi- 
ously render idle much of the capacity 
now operating. And there is therefore a 
question as to whether effort to force 
consumption for the sake of taking up 
present slack will not seriously jeopard- 
ize the capacity now being utilized 
effectively. 

Review of “Statistics of Income” by 
the United States Bureau of Internal 
Revenue for 1922-1925, inclusive, shows 
a steadily declining profit margin as 


tries. Manufacturers having a certain | follows: 
Gross Net 
Corpora- | Number : . Profit 
Year tions making Profit (millions) (millions) margin 
reporting profit A B B/A 
Per cent Per cent 
Baeo te lee ee ii ste rhe. st 382, 833 212, 535 55. 5 $80, 331 $6, 963 8.6 
“OT Sal ts ad lea a a pas a 398, 993 oy goo 58.5 97, 457 8, 321 8.5 
Ae BS ES i oe ek ee ee 417, 421 236, 389 56. 6 97, 158 7, 586 7.8 
CE RS ed SS ee ee 1 414, 461 1 244, 544 54, 2 ) 19,036 @) 


1 Incomplete or partial report. 


With the above conditions a matter | 


of common discussion among business 
men, the time was never more favorable 
for the application of simplified practice 
and allied waste-elimination measures 
recommended by the Hoover committee 
on “ waste in industry.” 


2 Not available at this date. 


Simplified practice, or the elimination 
of unnecessary variety in sizes, dimen- 
sions, grades, specifications, “line num- 
bers,” etc., of commonly used commodi- 
ties, means smaller inventories, quicker 
turnover, lower costs of doing business, 
and greater efficiency in production and 
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distribution. All of these combine to yield 
to the consumer good quality and fair 
price, to the worker good wages and 
steady work, and to the manufacturer 
volume business at fair profit. 


SIMPLIFIED INVOICE FORMS 


During the short period which has 
elapsed since its promulgation the new 
simpled invoice has been formally ac- 
cepted by 12 associations and over 100 
important business concerns, as well as 
by the Federal Specifications Board and 
other independent groups. Since com- 
mercial forms are usually ordered in 
sufficient quantity to meet requirements 
for six months to a year or longer, it 
is appreciated that the new standard will 
come into general use only as present 
stocks are exhausted. For this reason 
the joint committee determined upon a 
two-year period during which the sim- 
plified form is to be subjected to the 
test of practical use. 


NATIONAL COMMITTEE ON WOOD 
UTILIZATION 


The annual meeting of the National 
Committee on Wood Utilization took 
place at the Department of Commerce 
on May 3. The progress of the work 
which is being carried out through proj- 
ect committees was discussed. At pres- 
ent the national committee has 133 mem- 
bers, representing manufacturers, dis- 
tributers, and consumers of forest prod- 
ucts, in addition to professional groups 
and cooperating organizations directly 
interested in wood utilization. Group 
meetings were held to outline a program 
to be undertaken during the next 12 
months for the following projects: (1) 
Promotion of the use of short-length 
lumber, (2) end-matching of lumber, (3) 
seasoning and handling of lumber, (4) 
grade marking of lumber, (5) softwood 
lumber lengths, (6) improved sawmill- 
ing practice, (7) small dimension stock, 
(8) standardization of requirements of 
industrial consumers, (9) promotion of 
uses of low-grade lumber, (10) construc- 
tion manual, (11) preserved wood, (12) 
containers, (13) survey of nonutilized 
material, (14) wood chemical studies, 
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and (15) miscellaneous projects. Prog- 
ress reports regarding the committee’s 
program will be sent on request to the 
division of simplified practice, Depart- 
ment of Commerce. 


SIMPLIFICATION OF FLASHLIGHT 
CASES 

A simplified practice recommendation 
covering sizes and finishes of flashlight 
cases was adopted by a general confer- 
ence of manufacturers, distributers, and 
users of this commodity held at the 
Department of Commerce on April 27, 
resulting in an elimination of approxi- 
mately 40 per cent of varieties. The 
recommendation is to be effective for 
new production December 31, 1927. A 
standing committee is to be appointed 
by the National Committee on Metals 
Utilization to sponsor the simplification 
and to revise or modify the recommen- 
dation periodically as conditions dictate. 


SIMPLIFICATION OF RAZOR-BLADE 
PACKAGES 


A general conference of manufac- 
turers, distributers,.and users of razor 
blades was held in New York City on 
March 31 to consider the desirability of 
simplifying the packing of razor blades. 
A simplified practice recommendation 
covering a standard schedule for pack- 
aging was approved, and the matter is 
now before the industry for final ac- 
ceptance. Recommendation for packing 
blades by decimal system will go into 
effect July 1, 1928. 


SIMPLIFICATION AND STANDARDIZA- 
TION IN MANUFACTURE OF MUSI- 
CAL INSTRUMENTS 


Simplification and standardization re- 
ceived special attention at a meeting of 
the Musical Instrument and Accessories 
Manufacturers held in Buffalo March 3 
and 4. H.C. Lomb, president, Waverly 
Musical Products Company (Inc.), New 
York, N. Y., and chairman of the stand- 
ardization committee, was instructed to 
proceed with the standardization of 
guitars and mandolins, both bowl shape 
and flat. The committee was. also 
authorized to withhold or recall cer- 


tificates of standards for instruments 
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which in its opinion do not conform to 
reasonable minimum limits of quality of 
materials, workmanship, or tone, as well 
as of measurement. 

Mr. Lomb also read a paper before 
the joint session of the wood industries 
and management divisions of the Ameri- 
can Society of Mechanical Engineers on 
the subject, “ What to expect from the 
application of principles of simplified 
practice in the music industries.” In 
concluding his paper on this subject, Mr. 
Lomb made this very significant state- 
ment: 

“The apprehension that simplification 
or standardization will destroy individ- 
uality rests upon a misconception of the 
purpose of simplification. Simplification 
aims only at the elimination of the 
superfluous, the nonessential. It really 
enhances the individuality of any given 
_ product by fixing the attention on those 
features which promote the distinctive- 
ness of the product while simultaneously 
preventing attempts at individuality 
where it would be superficial and use- 
less.” 


STANDARDIZATION OF FIRE-HOSE 
THREADS 


introduced in the 
to appropriate 


A bill has been 
Legislature of Texas 
$5,000 a year for two years to provide 
a fund to standardize the hose threads 
in the various cities and towns in the 
State. The bill has been reported, 
favorably, and it is believed that it will 
pass the legislature. 

At the present time there are 352 pro- 
tected cities and towns in Texas, 75 of 
which have standard threads, 209 with 
threads which will be easily adaptable, 
and 59 with threads which will prob- 
ably have to be changed. Because of 
the large area of the State and the wide 
distribution of the towns a large amount 
of work will be necessary before the 
threads are rechased to conform to a 
definite standard. 


STANDARDS YEARBOOK 


In the April number of the Technical 
News Bulletin mention was made of the 
new Standards Yearbook which was then 
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in press. This publication was released 
on April 19, and since that time it has 
met with .a_ ready Apparently 
many manufacturers, industrial experts, 
engineers, purchasing agents, and li- 
braries have found that the book fills a 
real need, 

The free edition was extremely lim- 
ited, and the initial distribution was 
confined to agencies which cooperated 
with the bureau in preparing the book, 
Government departments, and _ certain 
standardizing institutions. However, 
anyone desiring a copy of the Yearbook 
can obtain the same by sending $1 to 
the Superintendent of Documents, Gov- 


sale. 


ernment Printing Office, Washington, 
Du.Gi 
Suggestions and criticisms of the 


Yearbook, the first one ever issued by 
the bureau, will be gladly received. It 
is the bureau’s desire to make the next 
issue of even greater value to all those 
interested in standardization. 


DIRECTORY OF COMMERCIAL AND 
COLLEGE LABORATORIES 


The Bureau of Standards makes many 
tests for the Government, the industries, 
and the public. Special provision was 
made for the Government testing in the 
act creating the bureau. The volume of 
this work for the Federal Government 
makes it impracticable for the bureau to 
carry out tests for private institutions 
and individuals if commercial labora- 
tories can do the work. To inform in- 
terested persons of the location of other 
laboratories, the bureau has compiled a 
directory of the 207 commercial testing 
laboratories throughout the country, to- 
gether with indications of the types. of 
commodities which they are prepared to 
test. Special care has been exercised to 
make this list complete It has now 
been issued in printed form as Miscel- 
laneous Publication No. go of the Bureau 
of Standards and may be purchased from 
the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at 15 cents per copy. Publication 
was decided upon because of the desira- 
bility of making available to all those 
interested the location of independent 
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testing services throughout the country 
and in anticipation of a marked increase 
in the demand for such service in do- 
mestic and export trade. 

Accompanying the list of commercial 
testing laboratories there is presented a 
list of the laboratories of 143 colleges 
which are used not only for purposes of 
instruction but also to a considerable 
extent for research work. 

It is believed that the existence of this 
thoroughly classified directory of test- 
ing laboratories will have a number of 
beneficial effects in promoting the use of 
specifications, not the least important of 
which will be the inducement offered to 
the large number of purchasers who 
have hesitated to buy on specifications 
in the past because no adequate service 
for checking the quality of deliveries 
appeared to exist. 

An outline is given of the certification 
plan, in accordance with which there 
have already been compiled 48 lists of 
manufacturers who have expressed their 
willingness to certify to purchasers that 
material supplied on orders based on the 
indicated 48 United States Government 
Master Specifications complies with the 
requirements and tests of these specifi- 
cations. 


CALIBRATION OF FREQUENCY STAND- 
ARDS FOR BROADCASTING STA- 
TIONS 


The Bureau of Standards will cali- 
brate a piezooscillator, frequency indi- 
cator, or frequency meter for use in 
maintaining a radio broadcasting station 
on its assigned frequency upon request 
of the owner of the station. A nominal 
fee is charged. Instruments should not 
be sent to the bureau for calibration 
without first writing and giving the 
call letters of the station and its as- 
signed frequency and the type, make, 
and description of the device to be 
calibrated. Information as to the type 
and make of the device will assist in 
deciding whether the instrument can be 
accepted for test and may save return- 
ing the device to the maker for changes 
in construction. The bureau can accept 
for calibration only instruments which 
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are properly constructed and likely to 
maintain their calibration. 
Specifications for a piezooscillator and 
for a frequency indicator can be ob- 
tained by addressing the radio section 
of the Bureau of Standards. A more 
sensitive resonance indicator has re- 
cently been devised for the bureau’s type 
B frequency indicator. The radio-fre- 
quency thermogalvanometer has been 
replaced by a crystal detector and direct 
current milliammeter. The latter com- 
bination shows smaller changes in fre- 
quency than the thermogalvanometer. 


THE NEW WORD, “ KILOCYCLE” 


A word somewhat new to the radio 
public was introduced into radio station 
announcements by order of the Federal 
Radio Commission during the past 
month, This is evidence that the com- 
mission is being guided in its decisions 
by the public interest. The decision to 
replace meters by kilocycles is in line 
with scientific accuracy as well as 
greater convenience to the public. The 
original use of wave lengths and meters 
was really a mistake, has caused much 
confusion, and has been an obstacle in 
the path of the serious-minded who 
sought to learn the principles of radio. 
The public has continued to use meters 
simply because the habit got started and 
for no other reason. 

It is much easier for the radio listener 
to log the stations on his dials in kilo- 
cycles, because for adequate technical 
reasons all station frequencies are in 
even numbers, 620, 630, etc., spaced 10 
kilocycles apart. The wave-length rat- 
ings, on the other hand, such as 483.6, 
475.9, are troublesome and are separated 
by different amounts all over the scale, 
In selecting the even kilocycle ratings 
the commission is utilizing the results of 
several years’ experience in the develop- 
ment of broadcasting. Spacings other 
than the uniform 1o kilocycles between 
stations have been tried and have always 
added to interference. The inherent rea- 
son for this is that the radio wave carry- 
ing speech or music does not occupy a 
single sharp frequency but actually occu- 
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pies a little band of frequencies 1o kilo- 
cycles wide. 

The word “ kilocycle” need cause no 
dismay. “Kilo” means “thousand,” 
and is familiar to everyone in “ kilo- 
watt,” which means a thousand watts. 
The other part of the word “cycle” 
means one complete alternation. The 
number of kilocycles is the number of 
thousands of times that the rapidly alter- 
nating current in the antenna or the set 
repeats its flow in either direction in 
one second. 

When it is necessary to find out the 
approximate kilocycle rating correspond- 
ing to a certain number of meters, or 
vice versa, it is done by dividing 300,000 
by the number. For example, 300 meters 
corresponds to 1,000 kilocycles, and also 
300 kilocycles corresponds to _ 1,000 
meters. For exact conversion the fac- 
_ tor to be used is not exactly 300,000, but 
299,820. A table to facilitate conversion, 
eliminating all calculation, has been pre- 
pared by the Bureau of Standards. It 
is Miscellaneous Publication No. 67, 
“ Kilocycle-Meter Conversion Table,” 
and is obtainable from the Superintend- 
ent of Documents, Government Printing 
Office, Washington, D. C., for 5 cents. 
In view of the action of the commis- 
sion, however, there will probably be 
very little occasion for anyone to make 
any use of “meters,” and the need for 
making the conversion from one to the 
other will disappear. 

While “ kilocycle” is a new word to 
many radio listeners, it is an established 
term in radio engineering. On account 
of its greater convenience and because 
the wave-length designation is second- 
ary, confusing, and superfluous, engi- 
neers have gone increasingly to the kilo- 
cycle basis in the past four years, and 
manufacturers have more and more in- 
clined to marking their dials in kilo- 
cycles rather than meters. The use of 
kilocycles was given standing as authori- 
tative American practice when, on the 
recommendation of the Bureau of 
Standards representatives, the 1923 Na- 
tional Radio Conference adopted a reso- 
lution that stations be rated in kilo- 
cycles. The definite adoption of this 


practice by the Federal Radio Commis- 
sion is in harmony with the trend of 
the best radio engineering and manu- 
facturing. 


PROTECTING AIRCRAFT AGAINST 
CORROSION 

One of the greatest drawbacks in con- 
structing airplanes and airships from the 
light, strong, aluminum alloy (dura- 
lumin) is the fact that on exposure, 
especially to salt air, the alloy, particu- 
larly when in sheet or other thin forms, 
may become brittle through a type of 
corrosion which is not apparent on the 
surface and which, therefore, can not be 
detected upon inspection. This sort of 
corrosion weakens the bond between the 
crystal. grains that make up the alloy 
and so is termed “intercrystalline em- 
brittlement.” The tiny, submicroscopic 
particles, which give the alloy its desir- 
able properties, tend to collect at the 
grain boundaries. If this collection at 
the boundaries can be avoided, the tend- 
ency toward embrittlement is reduced. 

In commercial practice the alloy is 
generally heated in a bath of fused salts 
(nitrates) and quenched for heat treat- 
ment in boiling water; boiling water 
being used because the adhering salt is 
more readily dissolved than in cold 
water. On the other hand, the greater 
speed of quenching in cold water mini- 
mizes the time for collection of the hard 
particles at the grain boundaries and 
hence markedly increases the resistance 
to intercrystalline corrosion. 

Work of the past two years at the 
bureau in cooperation with the Navy, 
Army, and National Advisory Commit- 
tee for Aeronautics has shown that, in 

corrosion tests, duralumin 
in cold water is markedly 


laboratory 
quenched 
superior to that quenched in hot water 
or oil, but even this does not fully solve 
the problem, and protection of the sur- 
face of the duralumin is also advisable. 
Many types of protective coatings 
have been tried, several of which appear 
quite effective. Few coatings of the 
paint or varnish type, however, are com- 
pletely impervious to moisture, and most 
of them tend to crack or blister with 
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age, thus losing their adhesion and some 
of their protective power. However, 
commercially pure aluminum is not sub- 
ject to intercrystalline embrittlement be- 
cause it does not contain the hardening 
particles that tend to create a pathway 
for the intercrystalline attack. 

Hence, if an adherent coating of un- 
alloyed aluminum be provided over the 
duralumin, good protection is afforded. 
This idea, evolved at the bureaeu some 
three years ago, was tried out in labora- 
tory tests. Duralumin, so protected, 
proved superior to that protected in 
other ways, because the aluminum coat- 
ing will stand more scratching without 
baring the duralumin. Specimens coated 
with aluminum by the metal-spray proc- 
ess have been exposed to salt air for a 
year without deterioration. 

Reports of the good behavior of alumi- 
num-coated duralumin have been made to 
the cooperating agencies, have been 
briefly commented on before,’ and the 
information has been available to pro- 
ducers of duralumin. It is gratifying to 
note that one of the chief producers of 
duralumin has, by independent laboratory 
tests, corroborated the bureau’s experi- 
ence as to the good performance of 
aluminum-coated duralumin in resistance 
to corrosion and is just starting to make 
commercially available duralumin in 
sheets coated with aluminum by a proc- 
ess which the manufacturer has worked 
out, but which has not yet been de- 
scribed in detail. The product is of the 
Same general type, however, as that 
which the bureau has tested extensively. 

It therefore appears that by cold- 
water quenching, by the use of alumi- 
num coatings, and by the use of various 
protective films, varnishes, grease coat- 
ings, etc., as a further insurance against 
corrosion, the greatest drawback to long 
life and safety of duralumin for aircraft 
construction may be almost completely 
eliminated, and by means that are com- 
mercially practical. 


AIRSHIP FABRIC CONFERENCE 


A conference was held on May 3 at 
the Bureau of Standards to consider air- 
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ship cloth. Representatives of the Navy 
Department, National Advisory Com- 
mittee for Aeronautics, fabric manufac- 
turers, and fabric finishers were present. 

The exchange of information permit- 
ted definite agreement and recommenda- 
tions to be made on several particulars 
which have been causing much difficulty 
in the procurement of this material. 

The discussion centered on the HH 
cloth which is a 2-ounce, 134 by 134 
count fabric. Tolerances of 5 per cent 
on the strength and 214 per cent on the 
weight requirements were recommended. 
The method for obtaining breaking 
strength was changed to conform: with 
the usual practice for this type of ma- 
terial. Other minor changes 
adopted. 

Since the bureau had the cooperation 
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of the Government departments con- 
cerned in the purchase of this material 
it is believed that the recommendations 
of this conference will be accepted and 
utilized in future purchases. 


EFFECT OF RELATIVE HUMIDITY 
AND TEMPERATURE ON THE TEN- 
SILE PROPERTIES OF VULCANIZED 
RUBBER COMPOUNDS 


The cooperative work between the 
bureau and the American Chemical 
Society in studying the effect of relative 
humidity and temperature on the tensile 
properties of vulcanized rubber was an- 
nounced in Technical News Bulletin No. 
118. One phase of the problem has been 
completed. The study of 5 compounds, 
each at 5 states of cure, was made at 
5 temperatures ranging from 5 to 45 C., 
and at 6 humidities ranging from o to 
1eo per cent relative humidity. 

The results show that the temperature 
of the testing room should be controlled 
within 1° or 2°, and that relative humidity 
also should be controlled to some extent. 
It is probable that a control of relative 
humidity within a range of 10 per cent 
(plus or minus 5 per cent) would be 
satisfactory. 

There is no evidence that state of cure 
influences to any great extent the effect 
of either temperature or relative hu- 


1 Forging, Stamping, Heat Treating, Vol. 12, p.. 373; October, 1926. 


TECHNICAL NEWS BULLETIN 9 


midity. Gum stocks seem to be affected 
slightly more than heavily compounded 
stocks. 
and temperature was not influenced by 
the type of accelerator or the softener 
used in the compound. 

The first phase of the work consisted 
in a study of the effect of humidity and 
temperature after vulcanization and dur- 
ing testing. The compounds were con- 
ditioned two and six days. 
represents the usual time in commercial 
practice, 
were made to get nearer the maximum 
effect. 

The next phase of the work is to de- 
termine the effect of humidity and tem- 
perature upon the unvulcanized com- 
pounds. The compounds will be mixed 
at the bureau and carefully conditioned 
Over ranges of relative humidity and 
After 
vulcanization the specimens will receive 


The effect of relative humidity 


Two days 


while the six-day exposures 


temperature before vulcanization. 


uniform conditioning as to temperature 
and humidity to determine the effect of 
the varying conditions previous to vul- 
canization. 

The results in detail will be reported 
to the rubber section of the American 
Chemical Society when the second phase 
of the work has been completed. 


MANILA ROPE WASTE FOR PAPER 
MANUFACTURE 

Paper-making tests have recently been 
made at the Bureau of Standards to de- 
termine the suitability of manila rope 
waste for paper manufacture. The waste 
employed in the experimental work was 
refuse fiber from the manufacture of 
manila cordage at the rope walk of the 
Boston Navy Yard. At present little, if 
any, of the waste derived from manila 
hemp at cordage mills is used commer- 
cially, most of it being burned under the 
boilers as fuel. The experimental tests 
were made with a view to finding a 
profitable use for the refuse fiber of the 
cordage industry. 

Manila hemp (musa textilis) is ob- 
tained from the leaf stalks of a plant of 
the banana family and is one of the 
principal products of the Philippine 
Islands. The fiber is tough and strong 


and is used primarily for textiles and 
cordage. The material used in the paper 
industry is obtained almost entirely in 
the form of old rope, and the papers 
produced from it are commonly called 
“rope” papers. Rope papers are char- 
acterized by great strength, toughness, 
and wearing qualities, and are ordinarily 
used for shipping tags, wrappers, bag- 
ging, etc., in which strength is essential. 

The pulping and paper-making opera- 
tions employed in the experimental tests 
on the waste were those commonly used 
in paper manufacture. Soda ash was 
the digesting agent that gave best results. 
Tests on kraft and sulphite wood pulps 
and on old rope stock were included for 
A good yield of paper was 
obtained from the waste, and the paper 
produced was of sufficient strength for a 
variety of uses. Measurements on the 
finished paper indicate that manila rope 
waste does not compare favorably with 
old rope stock but is considerably better 
than sulphite wood pulp. 

A complete report of this work was 
published in Paper Trade Journal, May 
Ser tO St 


comparison. 


NEW METHOD FOR DETERMINING 
SOUNDNESS OF HYDRATED LIME 


The present standard method of the 
American Society for Testing Materials 
for determining the soundness of hy- 
drated lime requires a minimum time of 
three days for completion, and the speci- 
fications permit much variation in check 
tests on the same sample. It would 
obviously be desirable to have a method 
which could be conducted in much less 
time with more nearly uniform results. 
Recently the buréau investigated a 
method suggested, which consisted essen- 
tially of the duplication on small, thin 
specimens of the process used in the 
manufacture of sand-lime brick. 

The test pieces used in the work were 
1 by 4 by % inches, and the propor- 
tions of sand to hydrated lime were 9:1 
by weight. A sufficient quantity of 
water to give a mixture which retained 
its shape when pressed in the hand was 
used, and in practically all cases ap- 
proximated 10 per cent of the combined 
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weight of the sand and lime. The pres- 
sure used in making the test pieces was 
10,000 pounds per square inch for the 
major portion of the work and 6,000 
pounds per square inch for the remainder. 
The specimens made with the lower pres- 
sure were more difficult to handle with- 
out breaking, but the results on those 
not broken were just as accurate as 
upon those made with the higher pres- 
sure. The specimens were then steamed 
in an autoclave at 140 pounds per square 
inch pressure for five hours. 

Specimens which contained unsound 
lime in the slightest degree completely 
distintegrated or cracked badly during 
the steaming process, and in every in- 
stance where the lime was unsound by 
the usual test the sand-lime brick test 
corroborated the results. It was, there- 
fore, concluded that the sand-lime brick 
method is fully as accurate as the pres- 
ent standard method, while the time re- 
quired for the completion of a test of 
lime for soundness is only one-third. 
The equipment necessary for the sand- 
lime brick test is quite simple, and 
should be easily obtained by any lime 
manufacturer or testing laboratory. A 
small hand press which would give the 
required pressure and an autoclave hav- 
ing a steam gauge are all that are re- 
quired. The autoclave may be made 
from a section of large pipe, such as is 
used for high-pressure steam lines. 

While in the autoclave the test speci- 
mens should be carefully covered to pre- 
vent condensed moisture from dripping 
upon them. A _ well-dried brick large 
enough to cover the top specimen will 
serve for this purpose. 

At the next meeting of the Lime Com- 
mittee of the American Society for Test- 
ing a Materials it is proposed to bring 
this new method of evaluating lime to 
the attention of the committee. 


LIGHT COLORED FIRST-COAT ENAMELS 
FOR SHEET IRON 

It is very common practice in the 

manufacture of vitreous enamel-coated 

sheet iron and steel articles to apply 

first a coating which is a dark color, 

and over this to apply two coats of 
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white enamel to give the desired bril- 
liant white finish. The first coat is dark 
because it contains cobalt and other 
oxides which enhance its ability to ad- 
here to the iron, but if a white first coat 
can be applied which is sufficiently ad- 
hesive a total of two coats will suffice 
and a saving in manufacturing costs. 
results. There is now in progress at the 
bureau an investigation to eliminate the 
necessity for the dark first coat, either 
through development of a light-colored 
enamel which by virtue of its composi- 
tion has an adhesiveness comparable to 
that of a cobalt enamel, or through im- 
proving the technique of application so 
that a white enamel will adhere suffi- 
ciently, or both. 

Several different opacifying materials, 
added in the raw state to the enamel 
glass before grinding, have been studied 
to determine their suitability for use in 
a first coat. These materials included 
tin oxide, zirconium oxide, zirconium 
silicate, and sodium antimonate. Of 
these sodium antimonate and zirconium 
oxide gave promise of satisfactory be- 
havior for this use. 

Since the problem is intimately con- 
cerned with adherence of enamels, the 
development of a test of adherence has 
been undertaken. Iron plates, 1 by 3 
inches, are sprayed with enamel and 
placed in the furnace on a special rack 
designed so that one of the plates is 
about 14 inch above the other with an 
overlap of 1 inch. When the enamel is 
matured, the pieces are clamped to- 
gether with special tongs, so designed 
that the same pressure will be exerted 
every time. After cooling the adhering 
pieces, having a contact area of 1 square 
inch, are pulled apart just as if the ten- 
sile strength of the iron were being 
tested. Sometimes the failure occurs in 
the enamel itself and sometimes in the 
bond between the enamel and the iron. 
Although the test has not been com- 
pletely developed, it shows promise of 
giving valuable relative data. 


DRYING AND FIRING OF CLAYS 


A report on this subject is now in 
course of preparation and will contain 
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correlated data from three separate in- 
vestigations. The first phase is con- 
fined to removal of moisture at and 
below 110° C., as previously reported in 
Technical News Bulletins Nos. 101, 107, 
and 113. The second phase covers the 
so-called water smoking or removal of 
hygroscopic and chemically combined 
water, and the third phase covers an in- 
vestigation conducted on plant kilns and 
which concerns not only problems of 
dehydration of clay but also oxida- 
tion. 

From a consideration of information 
as brought out in the three investiga- 
tions it would seem that materials of 
the fire-clay type are much more diffi- 
cult to dry than the shales, but the tem- 
perature ranges of water smoking were 
more clearly defined for the fire clays 
than for the shales. Although the dehy- 
dration and oxidation of the shales ap- 
peared to be somewhat more sluggish 
than for the fire clays, there was no 
great difference in the time and tempera- 
ture required for either type of material 
to reach final constant weight. 

The results of the laboratory dehydra- 
tion tests are being correlated satisfac- 
torily with the observations and con- 
clusions reached in the tests of commer- 
cial kilns, and it will probably be pos- 
sible to predict, from data obtained in 
the laboratory, whether or not a clay 
could be dried and fired easily under com- 
mercial conditions and, if not, at what 
stages it would be necessary to use 
caution, 

Probably the most important point 
brought out as a result of the work is 
that water smoking (the removal of 
hygroscopic and chemically combined 
water) offers no difficulty in itself, but 
that the time required to fire ware is 
controlled by the relative ease with 
which the ware can be dried (the re- 
moval of shrinkage and pore water) and 
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It is believed that the diffi- 
culty encountered in firing ware is not 
caused by the removal of hygroscopic 
and chemically combined water, as ini- 
tially contained in the clay, but rather 
by the water which has been driven out 
of the ware in the hotter portions and 
which may be reabsorbed by the ware in 
the colder portions and soften the ware 
sufficiently to cause kiln marking and 
cracking. It may also recombine as 
shrinkage water, and its removal in this 
form might easily cause cracking if the 
clay is of the “ difficult drying” type. 

While the preparation of the report is 
nearing completion, it will probably be 
several months before it is published 
and available for distribution. 


oxidized. 


CHINA-CLAY INVESTI- 


PROGRESS OF 
GATION 


At the Columbus branch of the bureau 
a study is being made of English and 
American china clays for the purpose of 
comparing the two and finding to what 
extent American clays can be used to 
supplant English clays. Thus far only 
the English clays have been studied. 
Seventeen different brands were selected. 
for which, to date, the following proper- 
ties have been evaluated: Water of plas- 
ticity, shrinkage water, pore water, vol- 
ume shrinkage, slaking time, bulk and 
true specific gravity, modulus of rup- 
ture, particle size distribution and hy- 
drogen-ion concentration on the clays 
dried at 110° C. and volume shrinkage, 
modulus of rupture, porosity, bulk and 
true specific gravity on the clays fired 
to cones 3, 5, 8, 11, and 14. 

The most recent work has been the 
determination of true specific gravity. 
In the following table values are shown 
for the average of the 17 clays under 
each of the six different conditions, and 
the maximum and minimum variations 
therefrom in per cent of the average: 


Dry 
Average {otge eset) oth ord eee 2, 632 
EMR Variation. 2. css.5 be a nseacwsn 44 
Pasi VATIALION. oe saccseeee 48 


Cone 3 Cone 5 Cone 8 | Cone 11 | Cone 14 
2. 699 2. 703 2. 716 2. 724 2. 709 
1.01 lds . 83 .07 1. 33 

. 80 85 79 . 93 . 90 
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It will be observed that the variation 
is extremely slight, considering that the 
clays used cover practically the entire 
range of the English china clays. The 
increase of specific gravity up to cone 11 
is probably caused by the decomposition 
of the clay molecule with the formation 
of mullite which has a specific gravity 
of 3.15. The drop from cone 11 to cone 
14 might be explained by the fact that 
at 1,250° C. quartz has a transition point, 
passing from beta quartz to. beta cristo- 
balite, the latter having a specific grav- 
ity of 2.33. Although cone 11 is 100° 
above 1,250, it is believed that the tem- 
perature of the specimens lagged appre- 
ciably behind that of the cones. Micro- 
scopic examination which is yet to be 
made will assist materially in confirming 
the presence of these minerals and their 
relative amounts. 

At present specimens are being made 
for firing to cones 18 and 23 (1,490 
and 1,590° C.) for the purpose of evalu- 
ating the properties at these tempera- 
tures. Thermal expansion of specimens 
fired to various cones is yet to be deter- 
mined for a range of temperature be- 
tween o and 1,000° C. This work will 
be done by the use of an interferometer. 

The investigation affords opportunity 
for much study and the development of 
new tests, as no one of the properties yet 
studied seems to show the fundamental 
differences between English and Ameri- 
can china clays. 


NEW PUBLICATIONS 
Additions to Supplementary List of 
Publications of the Bureau of Stand- 

ards (beginning July 1, 1926) 


Scientific Papers? 


$545. Determination of the magnetic in- 
duction in sheet steel; Raymond L. 
Sanford and James M. Barry. Price, 
Io cents. 


STANDARDS 


Volume 20, Scientific Papers. of the 
Bureau of Standards; Nos. 498 to 523 
(bound in cloth). Price, $2. 


Technologic Papers” 


T336. Comparative tests of six-inch cast- 
iron pipes of American and French 
manufacture; S. N. Petrenko. Price, 
15 cents. 

T339. Use of sulphite cellulose extract 
as a tanning material (including 12 
samples of leather of various tan- 
nages); E. L. Wallace and R. C. Bow- 

Price, 30 ‘cents. 

Volume 20, Technologic Papers of the 
Bureau of Standards; Nos. 302 to 327 
(bound in cloth). Price, $2. 


Simplified Practice Recommendations ” 
R62. Metallic cartridges. Price, 5 cents. 


Miscellaneous Publications ? 


Mso. Directory of commercial testing 
and _ college laboratories. 
Price, 25 cents, 


research 


Technical News Bulletin? 


TNB122. Technical News Bulletin, 
June, 1927. 


OUTSIDE PUBLICATIONS * 


A digest of the literature on the consti- 
tution of Portland cement clinker. R. 
H. Bogue; Paper No. 3, Portland 
Cement Association Fellowship (Care 
of Bureau of Standards, Washington, 
D. C.); February, 1927. ; 


Studies on the system lime-alumina- 
silica. The composition 8CaO+ 
Al,O;+2Si0O.. W. C. Hansen, W. 


Dyckerhoff, F. W. Ashton, and R. H. 
Bogue; Paper No. 6, Portland Cement 
Association Fellowship (Care of Bu- 
reau of Standards, Washington, D.C.) ; 
April, 1927. 


2Send orders for publications under this heading, with remittance, only to Superin- 


tendent of Documents, Government Printing Office, Washington, D. C. 


Subscription to 


‘Technical News Bulletin, 25 cents per year (United States, Canada, and Mexico), 40 


cents (foreign). 


3“ Outside publications” are not for distribution or sale by the Government. 


should be sent direct to publishers. 


Requests 
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Portland cement in concrete engineering. 
R. H. Bogue; Paper No. 9, Portland 
Cement Association Fellowship (Care 
of Bureau of Standards, Washington, 
D. C.); March, 1927. 

Analysis of hydrated lime by a thermo- 
chemical method. D. F. Richardson; 
Industrial and Engineering Chemistry 
(Washington, D. C.), Vol. 19, No. 5, 
p. 625; May, 1927. 

Summary of results of fire tests of hol- 
low load-bearing wall tile. H. D. 
Foster; Proceedings, Ninth Annual 
Meeting, Hollow Building Tile Asso- 
ciation (Conway Building, 
Ill.); p. 1123; 1927. 

The microstructure of earthenware. 


Chicago, 


Her- 
bert Insley; Journal of the American 
Ceramic Society (Columbus, Ohio); 
Vol. 10, No. 5, p. 317; May, 1927. 

Specifications for wire rope for mines. 
H. L. Whittemore, Published by Amer- 
ican Engineering Standards Commit- 
tee (New York, N. Y.); April, 1927. 


Comments on shear test results. H. L. 
Whittemore, Fifth progress. report, 
Journal American Welding Society 


(New york. N.- ¥.), Vol. 6, No, 3, 
p. 56; March, 1927. 

Suggested program for strain-gauge 
measurements of welded rail joints. 
H. L. Whittemore, Fifth progress re- 
port, Journal American Welding Soci- 
ety (New York, N. Y.); Vol. 6, No. 3, 
p. 68; March, 1927. 

Design of dished heads of pressure ves- 
sels. H. L. Whittemore; Mechanical 
Engineering (New York, N. Y.); Vol. 
49, No. 5, p. 470; May, 1927. 

Stresses in a rail due to a falling weight. 
A. H. Stang; Fifth progress report, 
Journal American Welding Society 
newer ore, NN. ¥.); Vol. 6, No. 3,: p. 
64; March, 1927. 

The intercrystalline corrosion of metals. 
H. S. Rawdon; Industrial and Engi- 
neering Chemistry (Washington, D.C.) ; 
Vol. 19, No. 5, p. 613; May, 1927. 

Tarnish resistance and some physical 
properties of silver alloys. L. Jordan, 
L. H. Grenall, H. K. Hershman; Metal 
Industry (London); Vol. 30, p. 484; 
1927. 
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Development of brass melting. H. W. 
Gillett; Brass World (New York, 
N: Y.); Vol. 23;°p.1§r3!1927. 

Some precautions to be observed in using 

saturated solutions for controlling the 

humidity of air spaces. P. H. Walker, 

L. L. Steele, and E. F. Hickson; Amer- 

ican Paint and Varnish Manufacturers’ 

Association (2201 New York Avenue 


NW., Washington, D. C.); Circular 
No. 310, p. 292; May, 1927. 
Paper from manila rope waste. M. B. 


Shaw and G. W. Bicking; Paper Trade 
Journal (New York, N. Y.); Vol. 84, 
No. 18, p. 68; May 5, 1927. 

The curl sizing tester. F. T. Carson; 
The Paper Industry (New York, 
NL YY 3° Volo63° No, 13; °p. 299° Mays 
1927. 

Waste mail pouches as paper-making 
material. M. B. Shaw and G. W. 
Bicking; Paper Trade Journal (New 
York, N: Y.); Vol. 84, No. 19,-p- 453 
May 12, 1927. 

The highway and the laboratory. George 
K. Burgess; Proceedings sixth annual 
meeting, Highway Research Board 
(Care of National Research Council, 
Washington, D. C.); December 2 and 
3, 1926, p. 20; Published May, 1927. 

Report on formation of special com- 
mittee on causes and prevention of 
highway accidents. 
Proceedings sixth meeting, 
Highway Research Board (Care of 
National Research Council, Washing- 
ton, D. C.); December 2 and 3, 1926, 
p. 32; Published May, 1927. 


H. C. Dickinson, 
annual 


Discussion of report of committee on 
economic theory of highway improve- 
ment. W. L. Holt and P. L. Wor- 
meley; Proceedings sixth annual meet- 
ing, Highway Research Board (Care 
of National Research Council, Wash- 
ington, D. C.); December 2 and 3, 
1926; p. 89; Published May, 1927. 

Lag of thermometers and thermographs 
for aircraft. H. B. Henrickson and 
W. G. Brombacher; Monthly Weather 
Review (Weather Bureau, Washing- 
ton, DCs Volk. gens 72° Febrilary, 


1927. 
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Tables for calibrating altimeters and 


computing altitudes based on _ the 
standard atmosphere. W. G. Brom- 
bacher; National Advisory Committee 
for Aeronautics (Washington, D. C.); 
Report No. 246; May, 1927. 


A modified Hartmann test based on in- 


terference. I. C. Gardner and A. H. 
Bennett (translated from paper in 
Journal, Optical Society of America 
and Review of Scientific Instruments) ; 
Zeitschrift fur Instrumentenkunde; 
Vol. 4, No. 47, p. 1973 1927. 
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Temperatures of Mars, 1926, as derived 


from the _ water-cell transmissions. 
W. W. Coblentz, C. O. Lampland, and 
D. H. Menzel; Publications of the 
Astronomical Society of the Pacific 
(San Francisco, Calif.); Vol. XXXIX, 
No. 228, p. 97; April, 1927. 


Standardization and its effect on indus- 


try. George K. Burgess; American 
Machinist (New York, N. Y.); Vol. 
66, No. 20, p. 808; May 19, 1927. 
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